Bianchi type I bulk viscous fluid tilted cosmological model filled with disordered radiation and heat conduction is investigated. We assume that K = ζθ (constant), where ζ is the coefficient of bulk viscosity and θ is the expansion in the model. Here, we assume a linear relation between shear and expansion i.e. θ σ =constant, which leads to A=BC, where A, B, C are metric potentials. The physical and geometrical aspects of the model in the presence and absence of bulk viscosity are also discussed.
Introduction
Homogeneous and anisotropic cosmological models have been widely studied in classical general relativity in the search for a relativistic picture of the universe in its early stages because they can be explained a number of observed phenomena quite satisfactorily. So that in recent years, there has been a considerable interest in investigating spatially homogeneous and anisotropic cosmological models in which matter do not move orthogonally to the hypersurface of homogeneity. These types of models are called tilted cosmological models. The general dynamics of tilted cosmological models have been studied by King and Ellis [1] and Ellis and King [2] . Ellis and Baldwin [3] have shown that we are likely to be living in a tilted universe and they have indicated how we may detect it.
On the other hand, the matter distribution is satisfactorily described by perfect fluids due to the large scale distribution of galaxies in our universe. However, realistic treatment of the problem requires the consideration of material distribution other than the perfect fluid. It is well known that when neutrino decoupling occurs, the matter behaves as a viscous fluid in an early stage of the universe. Viscous fluid cosmological models of early universe have been widely discussed in the literature. A realistic treatment of the problem requires the consideration of material distribution other than the perfect fluid. The presence of viscosity in the fluid content introduces many interesting features in the dynamics of homogeneous cosmological models [4] [5] . Misner [6] [7] has studied the effect of viscosity on the evolution of cosmological models. The effect of bulk viscosity on the cosmological evolution has been investigated by a number of authors in framework of general theory of relativity (Padmanabhan and Chitre [8] ; Johri and Sudarshan [9] ; Maartens [10] ; Zimdahl [11] ; Kalyani and Singh [12] ; Singh, Beesham and Mbokazi [13] .This motivates to study cosmological bulk viscous fluid model.
General Relativity describes the state in which radiation concentrates around a star. Klein [14] worked on it and obtained an approximate solution to Einstein's field equation in spherical symmetry for a distribution of diffused radiation. Singh and Abdussattar [15] have obtained an exact static spherically symmetric solution of Einstein's field equation for disordered radiation. Roy and Singh [16] have obtained a non-static plane symmetric spacetime filled with disordered radiation. Roy and Bali [17] have also obtained a static cylindrically symmetric spacetime filled with disordered radiation. Teixeira, Wolk and Som [18] investigated a model filled with source free disordered distribution of electromagnetic radiation in general relativity. The cosmological models with heat flow have been also studied by , Roy and Banerjee [21] . In tilted scenarios Bali et al [22] obtained magnetic cosmological model with disordered radiation and heat conduction. Bagora et al. [23] [24] have also investigated Bianchi type I homogeneous cosmological models with disordered radiation in general relativity. Motivated by these studies, in this paper we investigated Bianchi type I bulk viscous fluid tilted cosmological model filled with disordered radiation and heat conduction. To determine complete solution we assume that A=BC, where A, B and C are metric potentials. The physical and geometrical aspects of the model in the presence and absence of bulk viscosity are also discussed.
The Metric And Field Equations
We consider metric in the form
where A, B and C are functions of 't' alone. The energy momentum tensor for perfect fluid distribution with heat conduction given by Ellis [25] and for bulk viscosity given by Landau and Lifshitz [26] is given by
where p is the isotropic pressure, ∈ the matter density and q i the heat conduction vector orthogonal to v i . The fluid flow vector has the components For the line element (1) are
where the suffix '4' stands for ordinary differentiation with respect to cosmic time 't' alone.
Solution Of The Field Equations
Equations from (6) to (10) are five equations in seven unknown A, B, C, ∈, p, λ and q 1 , therefore to determine the complete solution we require two more conditions. (i) We assume that the universe is filled with disordered radiation which leads to ∈=3p.
Relation between metric potential as A = BC. (12) Also, we assume that
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The condition It acts like a negative energy field in an expanding universe (Johri and Sudarshan [27] ).
Equations (6) and (9) 
Using condition (11) in equation in (14), we have 
Using equation (7) in equation (15), we have 
Equations (7) and (8) 
where BC = µ , ν = C B and 'a' is constant of integration.
Again using condition (11), (12) and (17) 
where 4 µ = f ) (µ and 'b' is a constant of integration.
Using (19) in equation (17) 
where ν is determined by (20) with = µ T, x=X, y=Y, z=Z.
In the absence of bulk viscosity i.e. when K→ 0, the metric (21) becomes 
where ν is determined by (20) with = µ T and K=0.
Some Physical And Geometrical Features
The isotropic pressure and matter density for the model (21) are given by 4 11 4 11 T 176 
The tilt angle λ is given by 
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The scalar of expansion θ calculated for the flow vector ν i is given by 192  b  165  (  110   KT  240  bT  55  T  a  11   T   66   4  11  3  4  11   4  19  2  4  3  2   8  19 1 π − π + π + + ψ = θ (27) The components of fluid flow vector v i and heat conduction vector q i for the model (21) (33)
In the absence of bulk viscosity, the above mentioned quantities lead to 4 11 
Discussions
The model starts with a big-bang at T = 0 and continues to expand till T = ∞. The model has point type singularity at T = 0. The model represents shearing and expanding universe in general. Since
, then the model does not approach isotropy for large value of T. Density ∈ → 0 as T → ∞ and ∈ → ∞ as T → 0 therefore ∈ is the decreasing function of time. At T = 0, the Hubble parameters tend to infinite at the time of initial singularity of vanish as T → ∞. In the absence of the bulk viscosity the model starts to expand with a big-bang at T = 0 and continue goes on decreasing as T increases and finally stops at T = 0. At the initial stage density becomes infinitely large (-∞ ) and for the later stage metric becomes asymptotically empty. The tilt nature of the model is also preserved as constant throughout the evolution. This model also does not approach isotropy for large values of T. The reality conditions ∈ p + > 0, ∈ p 3 + > 0 given by Ellis [28] are satisfied when b > 0.If b=0 then ∈=0, p=0 which lead to the case of empty space. Also, the velocity component v 4 is constant hence in absence of bulk viscosity flow is uniform. In absence of bulk viscosity the tilt angle is independent of time and it will be very small. The model (22) represents an anisotropic universe.
